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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silver 
increased reflection film with a high reflectance and 
improving the reflectance in a short wavelength region 
for particularly nearly fixing the reflectance in a 
visible ray region by laminating a first translucent film 
with a relatively small refractive index with a second 
translucent film with a relatively large refractive index 
on it. 

SOLUTION: A first translucent film with a relatively 
small refractive index is laminated with a second 
translucent film with a relatively large refractive index 
on the first translucent film so as to increased the 
reflectance in a short wavelength region for nearly 
fixing a reflectance in a visible ray region on a silver 
or its alloy film. In this case, an increased reflection 
film is laminated on a silver or silver alloy thin film 8 
without patterning this silver or silver alloy thin film 8 
after forming the silver or silver alloy thin film 8. That 
is, an Si02 film 9 as the first translucent film and an 

SiN film 10 as the second translucent film are laminated successively on the silver or silver 
alloy thin film 8. 
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CLAIMS 


|(:iaim(s)l 

[('hum ll in ortk^r to make th(^ reflect ion 
factor of a li^ht field into about 1 law. the 
reflection factor of a short wave-length 
region is made to incrt^ase on silver or its 
alloy film • as - the 1st translucency film 
with a comparatively small refractive 
index - this - the incr(vise of silver 
characterized by carrying out the 
laminatintr of the 2n(l translucency film 
with a comparatively larger refractive 
index than the 1st translucency film on 
the 1st translucency film - reflection - a 
film . 

[Claim 2] the increase of silver according 
to claim 1 characterized by for the 1st 
transluc(^ncy film being one (chosen from 
a silicon nitride film. Ti()2 film, and an 
ITO film among the above-mentioned 
translucency films, and the translucency 
film of the above 2nd being a siliconoxide 
film - reflection -• a film . 
[(^Jaim >]] the increase of silvi^r according 
to claim 1 charact(^ri/(Ml by d(M(^rmining 
tlu^ translucency film of the abovc^ 1st, 
and th(* 2nd t rMnsiuc(Micy film by lami)da 
(2m + l)/ln (hvrv. m bcMUg z(^ro or m()r(^ 
integers and lambda beuig the 
wav(d(^ngth of an incitUml light) ■ 
reflection -- a film . 

[Claim 'll In the liciuid crystal display 


in th(^ shape of a matrix, and liave 
arranged the |)air ofa switching elemi^nt 
and a pixel electrode near [ the 1 an 
intersection on an insulating substrate In 
order for the above-mentioned i)ixel 
electrode to be constituted by the 
reflector which consists of silver or its 
alloy and to make the reflection fiictor of 
a light field simultaneously regularity on 
this reflector the reflection factor ofa 
short wavelength region is made to 
increase - as -- the 1st transluc(m(;y film 
with a comparatively small refractive 
index - this - the reflected tyi)e liciuid 
crystal display characterized by carrying 
out the laminating of the 2nd 
transluc(^ncy film with a comi)aratively 
larger refractive index than the 1st 
translucency film on the 1st translucency 
film 

DKTAILEI) DKSCKIITION 


[Detailed l)escrii)tion of the Invention] 
[OOOll 

[The technical field to which invention 
b(dongsl the incnvist^ of silve^r of the light 
whicli carru\s out inci(l(Mic(^ of t his 
inv(Mition from the outsuh^ which can 
nlmosl r(fl{H't all ■ r(fl(H'tion -■ a film ■ 
and th(^ increase^ of this silver - reflen'tion 
• a film " it is related with the used 
licpiid crystal display, (^sptn-ially the 
r(dl(H*t(Hl type Ii(pud crystal display for 
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[Description of the Prior Art] Since a 
roHcctod typo liquid crystal display 
projector displays a picture from the 
outside, using effectively the reflection of 
light which carries out incidence, it 
reduces the heat generated in a liquid 
crystal display compared with a 
penetrated type liquid crystal display 
projector, and can be miniaturized. Since 
it has such an advantage, development of 
a reflected type liquid crystal display 
projector has been furthered. 
[000:3] About the reflected tyi)e liquid 
crystal display used for the conventional 
refl(H'ted type li(iuid crystal disphiy 
projector, the liquid crystal display 
equipped with t he active-matrix 
substrate using TFT is explained below 
using (Ltfiwi.n^ii • 

[0004] As shown in drawing G . between 
the glass substratos 21 and of the 
couple which has light-transmission 
nature, and each [ these ] glass 
substrates 21 and 33, the active-matrix 
liquid crystal display used for a reflected 
type liquid crystal display projector 
pinches liquid crystal 31, and is 
constituted. 

lOOOf)] It is formed so that the opposite 
transparent electrode 32 for impressing 
electric field to liquid irrysiai 31 may 
counter a glass substrati^ 33 with liciuid 
crystal 31. The insulator layer 25. the 
shading electrode layer 26. the insulator 
layer 27 between the 3rd layer, and the 
reflector metal film 28 as a pixel electrode 


are formed in the glass substrate 21 
between TFT 22 and the source electrode 
23 which impress electric field to liciuid 
crystal 31, the drain electrode 24, and the 
2nd layer so that a pixel 35 may be 
displayed. 

1 00061 In this reflected type active- matrix 
liquid crystal display in order to raise the 
use efficiency of the light among the light 
which carries out incidence from a 
glass-substrate 33 side, it is necessary to 
enbirge the absolute value of the 
reflection factor of the reflector metal film 
28. For this reason, the reflection factor of 
the light of a light field is as high as 60 - 
80%, processing technology, such as a 
manufacture process and an etching 
I)rocess. is easy, and metallic-reflection 
films, such as aluminum excellent in 
adjustment with other thin films, are 
used as a reflector metal film 28. 
lOOOTl 86% of reflection factor is obtained 
almost equally by d raw ing 5 (a horizontal 
axis shows wavelength and a vertical axis 
shows a reflection factor) over the range 
of 0.3 0.8 micrometer wavelength in 
which the reflector metal film which 
consists of aluminum includes a light 
field in the case of an aluminum single 
film as a dotted line shows. 
[0008] As sulTicient luminosity for the 
display screen, i.e., a luminosity of a 
screen, when the above-mentioned 
reflected type active-matrix liquid crystal 
display is used for example, for a 
reflected type liquid crystal display 
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I)r()joctor. in order to obtain for exampltv 
8()0ANSIlm(8) (it is the flux ofli^^it 
(lumen) which American National 
Standards Institute defined.), the high 
brightness hght source which has the 
power consumption beyond 400W is 
needed with the conventional reflection 
factor, for the light source. 
[0009] Thus, if 10% or more of an incident 
light is absorbed when a strong light is 
irradiated at a litjuid crystal disj^lay the 
calorific value in a liquid crystal display 
will become large, and will become the 
cause of reducing the reliability of a 
liquid crystal display. Therefore, it was 
difficult to manufacture the low power 
projector which can perform reduction of 
power consumption fully taking 
advantage of the feature of a reflected 
type liquid crystal display projector. 
[0010] Moreover, to JP,7- 191317.A The 
monolayer or the metallic reflective layer 
52 of two or more layers which shows 
high reflection factor nature on a 
substrate 51 as shown in drawing 7 . The 
reflected type liquid crystal display which 
stuck on the liquid crystal display panel 
the laminating reflecting plate 50 of the 
transparent dielectric layer which comes 
to carry out the laminating of the 
iraiispareni dielectric film 53 of the low 
refractive index [ thickness / optical ] in 
abbreviation lambdaO/4 and the 
transparent dielectric film 54 of the high 
refractive index / thickness / optical ] in 
abbreviation lambdaO/l to order is 


indicated (lambdaOM show design 
wavelength). Optical thickness means the 
product of a refractive index and 
thickness. 

[001 1] According to the above-mentioned 
official report, it becomes a high 
reflection factor only from a metallic 
reflective layer by carrying out the 
laminating of the transparent dielectric 
film 53 of a low refractive index, and the 
trans])arent dielectric film 54 of a high 
refractive index to the front face of a 
metallic reflective layer 52. The reflected 
ty])e liquid crystal display indicated by 
this official report is a liquid crystal 
display of a direct viewing type, although 
it is not a projection type, when this is 
used for a reflected type liquid crystal 
display j)rojector, it can obtain 800 or 
more ANSllms as a luminosity of a screen, 
reduces the heat generated in a reflected 
type liquid crystal display and can 
suppress the power consumption of the 
light source for projection. 
[0012] however, the above-mentioned 
laminating reflecting plate 50 uses 
aluminum for the metallic reflective layer 
52. and in this invention person's etc. 
experiment, as the solid line of drawing 5 
showed, it carried out the laminating of 
the transparent dielectric film 53 of a low- 
refractive index, and the transparent 
dielectric film 54 of a high refractive 
index on the aluminum reflecting layer - 
an increase - reflection ■ a film • an 
increase - reflection - a film " although 
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it l)(H*()ni(^s a hi^h n^flection factor, it is at 
most 8'1% and the highest is also 

moreover, in th(^ relleetetl type 
li(iuitl crystal display using this 
laminating reflecting plalo 50 When a 
reflective film raises the reflection factor 
from a reflector metal film, the capacity 
comi)onent (]i which connected with the 
capacity component ('LCofthe li(iuid 
crystal (lis|)lay element formed on the 
reflector in series is formed, an increase " 
Since it is general very large compared 

• iri^li # li 1-1 ^><i T\ 1 f 1 r ^ F-*i » \/\ n n * \\r\tf\r\ 

the cai)acity component Ci produces 
polarization and has remains dir(HM 
current voltage, this (•ai)acity component 
Ci i)r()duced the gap of an after image 
and the optimal opposite voltage, and has 
I)r()duc(ul the prohkmi that the (luality of 
the disi)lay screen deteriorates. 
lOOM] As a convent icmal reflected type 
li(iui(l crystal display, moreover, for 
example, in a puhlication numher No. 
2737)3 1 [ six to 1 ofTicial report In the 
litjuid crystal electrooptics eh^mc^nt 
which consists of liciuid crystal 
ina(Tomol(HHil(^ coniph^x with wliich a 
macromol(H'ule i\] and iKjuid crystal (>2 
carruMl out (list ril)ut(Ml mixtunv and w(T(^ 
fornHHl, and the td(H't nuh^s iV.] aiul (M and 
substrates i]^) and ()(> which have been 
arranged on both sides of this at both 
sides as shown in dra wing 8 Tht^ li(iui(l 
crystal (dcH'troopt ics (denn^nt to which a 


comi)lex directly is indicated. 
Furthermore, in order to make the 
r(dl(H*tion factor of thc^ light from the 
above-mentioned reflecting platt^ GH 
increase, the li(iuid crystal elect rooptics 
element which carried out the laminating 
of the further multilayer optical thin film 
on the reflecting plate (JH which serves as 
the electrode is indicated. In addition, (J7 
and (j9 are orientation films, 
loo 15] Tli(^ li(iuid crystal display using 
the liquid crystal electr()'0i)tics element 

v-t,.. x^.^i-.v^.v .--V ^-^-.1.... ^ ^ — „ 

display etc. by the above mentioncMl 
official report's indicating the liquid 
crystal electro optics element applied to a 
projector, and combining the li(}uid 
crystal cell which consists of an optical 
thin film and li(iuid crystal 
macromolecule complex. 
lOOlG] However, although germanium 
which is a semiconductor as a cascade 
screen formed on a reflecting plate G8. Cu, 
Au which are a conductor etc. are 
mentioned in the reflected type liquid 
crystal dis])lay of a publication-number 
No. I six to 1 official rc^port. sinc(^ 

il has non t ransparenc(v i.(\, th(^ 
absorpt lonof-light maximum, in a light 
field, thes(> cascade^ screens ])roduce tlu^ 
problem that th(^ display screen may color, 
loot 7] As shown in a publication-number 
No. 'i;]708 I sev(m to I official report at 
drawing i) . mor(M)ver, \ hv 
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tlio transpan^nt electric conduction film 
12 by which the laminating was carried 
out on this metallic-renection film 71, In 
the reflected type liquid crystal display 
which is e(iuii)ped with the liciuid crystal 
75 pinched between the observer side 
substrate 74 which has a transparent 
electrode 73. and both [ these 1 substrates, 
impresses voltage between the 
above-mentioned tranvsparent electric 
conduction film 72 and a transparent 
electrode 73, is made to drive liquid 
crystal 75, and carries out a screen 
display The reflected type liquid crystal 
display whose product of the refractive 
index of the above-mentioned 
transparent electric; conduction film 72 
and thickness is 3()()nm or less is 
indicated. 

10018] According to the above-mentioned 
official report, coloring of the display 
screen can be prevent<^d in a light field, 
maintaining the advantage that moisture 
resistance is increased and the injury in a 
TAB mounting process etc. can be 
prevented, since the absorption of light of 
a partial field or attenuation does not 
arise substantially. 

[0019] However although the reflected 
type liquid crystal display of 
J P, 7- 4 3078, A can prevent coloring of the 
display screen, it is an accepting reality 
type reflected type liquid crystal display 
using the natural lights, such as sunlight 
and indoor light, for example, in order to 
obtain sufficient luminosity for the 


display screen since it is not taking into 
consideration at all about the use 
efficiency of light when it uses for a 
reflected type hquid crystal display 
projector etc., the power consumption of 
the light source of the light projected on 
the display screen becomes large. 
Specifically, the light source which has 
the power consumption beyond 400W is 
needed for setting the flux of light of the 
irradiation side of a screen to 
800ANSIlm(s). Therefore, the cost of 
power consumption becomes high. 
[0020] Moreover, with composition given 
in the above-mentioned official report, 
since the electron in the insulator layer 
by which a laminating is carried out on 
the metallic-reflection film 71 polarizes, 
in order to carry out the alternating 
current drive of the liquid crystal 75, loss 
of the voltage impressed to the 
metallic-reflection film 71 becomes very 
large. Therefore, the driver voltage of a 
liquid crystal display becomes high. 
Furthermore, since the driver voltage of a 
liquid crystal display is high, the 
longitudinal direction electric field by the 
reversal drive of a liquid crystal molecule 
become large, disorder of the orientation 
of a liquid crystal molecule is large, and 
the quality of t he display screen of a 
liquid crystal display deteriorates from a 
bird clapper. 

[0021] It is suggested that silver is known, 
for example. JP,7-19131 7.A also uses 
silver for a metallic reflective layer as a 
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material with a rrilrction factor hi^Mier 
than aluminum. 

l()()22l ])ra\y_inii„4 (a horizontal axis 
shows incident li^^ht wavelength and a 
vertical axis shows a reflection factor.) As 
a short dotted line shows. ****** starts 
hy micrometers, ant! it increases 
rapidly to 0.4 micrometers, and increases 
gradually to O.IO.G micrometers, and it 
has the property which becomes fixed by 
().() micrometers or more. Thus, as for 
****** ^ j^^, reflection factor of a short 
wav(*lengih rr^iuu O.'IT; iiiu;iuiiiv>ifi ^ or 
less has the low problem. 
[0023] for this reason -■ for example, 
although the panel for red centering on 
the wavelength of O.Gf) micrometers, the 
panel for green centering on the 
wavelength of O.^T) micrometers, and the 
panel for blue centering on the 
wavelength of 0.4 T) micrometers are 
ntHHled when it constitutes a thre(^-she(U 
formula projection using the li(iui(l 
crystal display element which has the 
reflective film of ****** For a low nvison. 
th(* luminosity of th(^ i)anel for bliu^ 
IxM'oiiK^s I the r(^n(*ction factor of a sliorl 
wav(^](^ngth r(^gion 1 dark compared with 
the i)an(^l for rv(\. or tlu^ pan(4 for green, 
and It b(H*onu\s im[)ossil)l(^ for tlu^ 
relleH'tion i)roj)erty of ****** to maintain 
color balance, as shown in 
al)ov(^- mentioned dra wing 1 , In ordvr to 
>()]\'v this proh](M7i. it IS n(n-(^ssary to 


100241 

iProblem(s) to hv Solved by the 
Invention] this invention is made in view 
of th(* abov(^-m(mtion(Hl convt^ntional 
trouble, the i)urpose the increase of silver 
which has improved the reflection factor 
of a short wavelength region in order a 
reflection factor is v(^ry high and to make 
especially the reflection factor of a light 
field into about 1 law - reflection - a film 
- it is - this " an increase, while having 
sufficient contrast and a sufficient 
luminosity by using a ref!octive film It \y. 
in offering th(^ reflected type licjuid 
crystal display used for the reflected type 
licjuid crystal display |)r()jector which 
there is neither an aiU^r image nor 
coloring, and (*an reduce power 
consumjition further, and can improve 
th(^ (luality of the display st^reen. 
[002,5] 

[Means for Solving the Problem] in order 
to make the reflection factor of a light 
field into about 1 law, the reflection factor 
of a short wavelength n^gion is made to 
increases on silver or its alloy film, in 
order that a rt^fltuMivi^ film giv(^n in 
inv(Mition of a claim 1 may solv(^ th(^ 
al)ov(> m(uinon(Ml t(H'hnical i)r()l)l(Mn ■ as 
■ the Isl Iranslucency lllm with a 
comparatively small refractive index - 
this - it is characterized by carrying out 
th(^ laminating of the 2nd transhu'ency 
film with a comparat iv(dy larg(^r 
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film 

[()02G1 According to the above-montionetl 
composition, an almost eciual reiloction 
factor can be obtained in almost all the 
fields of a light field, being able to raise 
the spectral reflectance of a short 
wavelength region, consetjuently 
maintaining the high reflection factor of 
silver original. 98% of reflection factor 
has been obtained in the exami)le of this 
invention. 

[0027] the increase given in invention of a 
claim 2 of silver ■ reflection - a film -- 
the 1st translucency film is one chosen 
from a silicon nitride film (SiN). Ti02 
film, and an ITO film among the 
above-mentioned translucency films, and 
the translucency film of the above 2nd is 
characterized by being a silicon oxide 
film 

[00281 According to the above-mentioned 
composition, it can manufacture easily by 
the ability using a very stable antl cheaj) 
material. 

10029] the increase given in invention of a 
claim 8 of silver -■ reflection • a film •- 
the translucency film of the above 1st and 
the 2nd translucency film are 
characterized by what it opts for by 
lambda (2m+l)Mn (here, m is zero or 
more integers and lambda is the 
wavelength of an incident hght) 
[0030] according to the above-mentioned 
composition -- the [ the 1st optical thin 
film and ] -- setting up the thickness of 2 
optical thin film - the I the 1st optical 


thin film and 1 while securing the 
light -transmission nature of 2 optical 
thin film, it can stabilize raising the 
spectral reflectance of the light in a light 
field Therefore, izing of the improvement 
in contrast recjuired for a litiuid crystal 
disi)lay and a luminosity can be carried 
out I certain ]. 

[0031] A refiected type liquid crystal 
display given in invention of ****** 4 
l)ublication In the li(iuid crystal display 
with which two or more gate bus lines 
and source bus lines have been arranged 
in the shape of a matrix, and have 
arranged the pair of a switching element 
and a pixel electrode near [ the ] an 
intersection on an insulating substrate In 
order for the above-mentioned i)ixel 
electrode to be constituted by the 
reflector which consists of silver or its 
alloy and to make the reflection factor of 
a light field simultaneously regularity on 
this reflector, the reflection factor of a 
short wavelength region is made to 
increase - as - the 1st translucency film 
with a comparatively small refractive 
index this - it is characterized by 
carrying out the laminating of the 2nd 
translucency film with a comparatively 
larger refractive index than the 1st 
Iraiislucency film on the 1st transparency 
film 

[0032] According to the above-mentioned 
composition, while having sufficient 
contrast and a sufficient luminosity, the 
temperature rise of the reflected type 
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li(iui(l crystal display which there is 
neither an after ima^t^ nor cDlorin^, and 
can r(Hluc(^ power consumption further, 
and is used for a reflected type Iniuid 
crystal display projector can he lessened, 
and the (luality of the display screen can 
he im[)rov(Hl. 
10033] 

lEmhodiments of the Invention] It will he 
as follows if one gestalt of operation of 
this invention is exjjlainetl hased on 
Drawing 1 or drawing 3 . 

l\J\J'l't\ 1 in. VA/llH^V^iTl I iV/1 i v/»-«iJiiiv v/i (Mil. 

reflected type liquid crystal (lisi)lay 
concerning the gestalt of this operation is 
exi)lained to the heginning with the 
manufacture method, referring to 
drawing 1 and drawling 2 . 
[0035] As shown in drawing J and 
drawing 2 (a), the active-matrix suhstrate 
of the gestalt of this operation has 
pixel -on passivation structure, and, for 
this reason, forms first the passivation 
film (not shown) which consists of SiN etc. 
hy the plasma (^.VI) ((Chemical 
Vaporl)ei)osition) method etc. for example, 
on th(^ transpartmt substrate 1 astlu^ 1st 
sul)strat(^ which consists of glass (Mc. It 
prev(Mits that tlu^ i-omposit ion elenuMit 
with wduch th(^ above- nu^nt loned 
passivation film constitutes the 
transi)arent substrate 1 invades into TFT 
(luuic(^fort h TI^'T) 2 nuMitioned later, or 
]i(piid crystal 1 1 . 


substrate 1. Although 100 number 
lOO-piece X numbers i\rv arranged at 
hmgthwist* and a longitudinal direction in 
order to carry out the matrix display of 
TFT2, only the half of TFT2 which 
adjoins one i)iece here is shown. 
[0037] As a semiconductor material 
which constitutes TFT2, amorphous 
silicon (amorphous silicon, a Si) and 
polycrystal silicon (contest polysilicon, 
1)-Si) is used. Hy heat treating or carrying 
out laser radiation, and crystallizing an 
amorphous s'ilicon, content polys^hc^^^ i*^ 
considered as contest i)olysilicon. This 
semicontiuctor material is divided into an 
island-like field corresi)onding to matrix 
arrangement. The source electrode 3 and 
the drain electrode 4 are formed in the 
semiconductor region of the shai)e of this 
island of etching by the })hotolithography 
method, resjiectively. 
10038] Although not illustrated, the gate 
electrode connected to th(^ gate bus line is 
prepared in TFT2, and a scanning signal 
is supplied to a gate bus line. Moreover, 
the source electrode 3 is connected to the 
sourc(^ bus line to which th(* data signal 
for driving luiuid crystal 11 is supplKnl. 
|()03!)1 Although TFT2 is simi)lifi(Ml and 
shown in dra wiiiL^ 1 and drawing 2 . as 
shown in drawi_ng^_3 . the detail of TFT2 
forms the gate insulator layer 18 which 
consists of Si()2 on th(^ s(uni(M)nductor 
film 17 form(Ml in the shape of an island 
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electrical conducting materials, such as 
contest ])olysilicon 1 aluminum or 1, on it, 
and forms an insulator layer 14 between 
the 1st layer on it, A contact hole is 
opened in an insulator layer 14 between 
this 1st layer, and the source electrode 3 
and the drain electrode 4 are formed. 
[0040] Then, as shown in tlrawing 1 and 
drawing 2 (b), an insulator layer 5 is 
formed between the 2nd layer by carrying 
out the spin application of t he 
thermosetting resin, such as acrylic resin 
as an insulating material, or forming 
Si 02 film on the transparent substrate 1. 
[0041] namely the thermosetting resin 
which viscosity becomes from the acrylic 
resin of llOcp(s) (centipoise) the 
transparent substrate 1 top - ai)plying - 
a rotational frequency - about [ for 
example, 1 the transparent substrate 1 
during 30 seconds is rotated by 3000rpm 
Thereby, the film of the above-mentioned 
thermosetting resin whose thickness is 
about 2 micrometers is formed of a 
centrifugal force. Then, by baking the 
above-mentioned film at the temperature 
of 200*300 degrees C, and making a resin 
heat harden, the level difference 
produced by TFT2, the scanning signal 
line, and the data signal line is absorbed, 
and a front face forms a flat insulator 
layer. 

[0042] Furthermore, between this 2nd 
layer, a photoresist is applied on an 
insulator layer 5 and exposure and 
development are performed using the 


mask for forming a contact hole. Thus, it 
etches using the formed resist mask. By 
the i)hotolithography method, while [ the 
2nd layer ] whose above-mentioned 
thickness is about 2 micrometers, 
patterning of the insulator layer 5 is 
carried out to a predetermined 
configuration, and dry etching is carried 
out so that contact hole fra punctured to 
the drain electrode 4 side may be formed, 
02 gas is used for dry etching. An etching 
rate can be enlarged by adding CF4 gas if 
needed. 

[0043] Thus, between the 2nd layer which 
has contact hole 5a ])unctured on the 
drain electrode 4, as shown in drawing 2 
(b), an insulator layer 5 is formed so that 
the transi)arent substrate 1, TFT2, and 
source ele(;trode 3 tO]) may be covered. 
10044] Next, in order to protect from an 
extraneous light while connecting 
between the drain electrode 4 and the 
pix(d elet^trodes 8 (it mentions later) as 
shown in drawing 1 and drawing 2 (c), 
the wrap reflector film 6 is formed for a 
TFT2 top. That is, the thin film which 
consists of an alloy (for example, 
Pd(palladium)latm% less than added 
alloy) of silver (Ag) or silver and whose 
thickness is about 300nm is formed on an 
insulator layer 5 between the 2iid layer 
including the interior of contact hole 5a 
by for example, the sputtering method, 
the vacuum deposition method, etc. 
[0045] And pattern formation of the 
reflector film 6 is carried out by applying 
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a photort^sist on the thin film of th(^ alloy 
of silvor or silver, p(^rforinin^ (exposure 
and (levelopnu^nt and **********in^ 
through a resist mask usin^ a mask with 
an electrode i)attern. Although wet 
etching is performed here, the methyl 
alcohol diluent of a nitric acid is used for 
an etching nvigcmt. 

|()(M()1 Therehy, as shown in drawing 2 (c), 
the reflector film (J of the letter of the 
cross-s(H'ti()n ahhreviation for T 
characters is formed on an insulator layer 
5 b(^t\v(^(^n tht* drain eli^clrode 4 a^'^ t}^^'^ 
2nd layer. 

lOOiTl Then, as shown in (Irawinij:! and 
drawing 2 (d). an insulator layer 7 is 
formed on an insulator layer f) and the 
refl(H:t<)r film G between the 2n(l layer 
l)(Uwe(^n the 3rd layer by carrying out a 
spin ap|)lication and making 
thermosetting resin, such as acrylic; resin 
as an insulating material, heat harden. 
[()(M8l That is, the thermosetting resin 
which constitut(^s an insulator layer 5 
between the 2nd layer and the 
thermos(^tting rt^sin which consists of 
acrylic rc^sin of about 1 10 cps which is 
viscosity of th(^ sanu^ grad(* '<\rv ai)ph(Ml on 
the t ransj)ar(Mit substrate 1, and th(^ 
transparent substrate 1 is rotated for -li) 
seconds at about ;?()()() rotational 
frecjuency rpm. The film of the 
above nK^ntiontMl th(Tmosetting r(\^in 
whos(^ thickness is about 2 microm(M(^rs 


between tlie ;]rd layi^r of heat curing. 

Next, by the photolithography 
method, while I the -Wd layer 1 whose 
al)ove-menti{)ned thickness is about 2 
micrometers about the above-mentioned 
insulator layer 7 b(^tween the 3rd layer, 
patterning of the insulator layer 7 is 
carried out to a predetermined 
configuration by dry (Etching, and contact 
hole 7a i)unctured on the reflector film (J 
is formed to the above-mentioned 
insulating material. Dry etcrhing is 
perf'^»*m_'^fl u^inj^ jr^is; Yon may add 
CFA gas if needed. 

lOOf)!)] Thereby, as shown in di:aw_in^_2 (d). 
an insulator layer 7 is formed on an 
insulator layer 5 and the reflfH'tor film (S 
between the 2nd layer between the ^rd 
layer which exposed the part on the 
r(dl(H'tor film (5 by i)uncturing. 
[OOf)]] Then, as shown in drawing 1 and 
dra wing 2 (e), thickness forms the thin 
film 8 by the alloy of the silver which is 
;]()()nm, or silver on an insulator layer 7 
between th(* ^ird layer by the sputtering 
m(Mh()d or th(^ vacuum deposition method. 
Thus, th(^ fornunl silvt^r is polycrystal. by 
forming ])articj(^ si/(^ in th(^ 1/4 or 
h^ss about siz(M)f wav(d(Migth lambda, can 
oblain a desirable* optical ()r()p(Tty and 
can smooth a surface state by making 
thickness into about ;^()()0A or less. The 
sp(H*tral reflcH'tancc^ to th(^ air oPth(^ thin 
fibn 8 of th(» alloy of this silv(>r or silv(^r is 
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performing I)altorning of the thin film 8 
of the alloy of this silver or silver after 
forming the thin film 8 of t he alloy of the 
above-mentioned silver or silver J - 
reflection - a film - the laminating was 
carried out on the thin film 8 of the alloy 
of silver or silver That is, the laminating 
of the SiN film 10 was carried out one by 
one on the thin film 8 of the alloy of silver 
or silver as Si()2 film 9 and 2nd 
translucency film as 1st translucency fUm 
As for Si02 film 9 and the SiN film 10, it 
is good to form membranes by for 
example, EB vacuum deposition or the 
sputtering method. 

10053] KB vacuum deposition pays Si02 
or the vacuum evaporationo ingredients 
of SiN to a crucible, and forms 
membranes by irradiating an electron 
beam in a vacuum at this crucible. The 
sputtering method makes Si02 as for 
which hit Ar+ ion and it was made to the 
target of Si02 or Si in the vacuum put on 
a substrate. Ar+ ion is hit in nitrogen 
(N2) atmosphere, and the case of SiN 
makes Si atom and a nitrogen atom react, 
forms SiN, and makes this put on a 
substrate. 

[00541 Si02 film 9 at this time and the 
SiN film 10 are amorphous, optical 
ilut:kiifss nd expressed with ihe product 
of a refractive index and Thickness d is 
set to nd=lambda/4 (wavelength lambda 
is generally set as 0.5 micrometers), and 
a reflection factor becomes large from a 
metal simple substance in a light region. 


10055] lambda/4n of thickness of the Si(J2 
above-mentioned film 9 and the vSiN film 
10 is set as 1 and (2m+l) lambda/4n2. 
respectively (2m+l). m is a positive 
integer containing 0 here, nl and n2 are 
the refractive indexes of Si02 film 9 and 
the SiN film 10, respectively, and lambda 
is setting wavelength (nm). 
[0056] With the gestalt of this operation 
from this, while securing the 
light-transmission nature of a light field, 
m order to raise the spectral reflectance 
from the thin film 8 of the alloy of silver 
or silver, the thickness of Si02 film 9 and 
the SiN film 10 is computed by 
calculating as m= 0 and lambda= 500nm, 
resi)ectively. 

[0057] That is. with the gestalt of this 
operation, the thickness of Si02 film 9 is 
within the limits of 70-lOOnm, and the 
laminating of the thickness of the SiN 
film 10 is carried out so that it may 
become within the limits of 50-80nm so 
that the thickness of Si()2 film 9 and the 
SiN film 10 may be set to 85nm and 65nm, 
respectively. 

[0058] Here, although the spectral 
reflectance to the air in the case of the 
single film of a silver t hin film was 96% 
in the light field as shown in drawing 4 , 
by having the above-mentioned increase 
reflective membrane structure, it 
increases to 98%. a spectral reflectance 
higher than ****** is obtained by part for 
all of the light fields seen out of liquid 
crystal material, and decline in the 
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sp(M'tral n^niH'tantM^ by th(^ side ol' short 
wavelength (dOO'^OOnm) ean he 
suppressed especially, since the 
ahsorption of light of this short 
wavelength region serves as a sourc(^ of 
generation of heat - the increase of this 
invention ■ r(^nection - a nu^mhrane 
structure - it is effective to gather the 
refl(H-tion factor of this short wavelength 
r(^gion 

100591 next, the thin film 8 of the alloy of 
Si()2 film a the SiN film 10 and silver, or 
Filv(^r bundling up " ^h*^^ 
photolithc)graphy method • etching - 
carrying out - the pixel electrode as a 
metallic renection film, and an in(;rease ■ 
reflection - a film - ****** - the i)ixel IH 
which has Si()2 film 9 and the SiN film 
10 is formed 

[00()0l Fetching etches by using together 
and putting in block the dry etching of 
Si()2 film 0. and the wet etching of the 
thin film 8 of the alloy of silver or silver. 
In order to etch, first, a jihotoresist is 
applied, exposure and development are 
performed using the mask which has the 
patt(Tn of a pix(d 15, and an (Mching 
mask IS fornuMl. Twodayt^r package^ 
etching of Si( ri film 0 and the SiN film 10 
IS i}erform(Hl using this (^tchmg mask. 
Ktching IS (:F4/()2=ir)0/20S(X:M. the 
pressure of i;^:]Pa, and RF. [\)wer It 
carru^s out by discharging for about 1 
minute on condition that l-^OW. N(^x1, 


the methyl alcohol diluent of a nitric acid 
etc. imnu^rsed. 

l00()l| Of this package^ (Mching, as shown 
in drawing 2 ((0. th(^ laminating of Si()2 
film 0 as the thin film 8 of the alloy of 
silver or silver and 1st translucency film 
and th(^ SiN film 10 as 2n(l translucency 
film is carried out mutually, and they ar(^ 
formed. The i)attern of a pixel 15 is 
extended and formed even above the 
ui)per i)art of TFT2, a gate bus line, and a 
source bus line. 

[00fV/!l Althonjdi not illustrated (^tching 
processing which removes the surface 
insulator layer of th(^ terminal area of a 
gate bus line and a source bus line formed 
in the circumference of a matrix liquid 
crystal panel is performed, and an 
active-matrix substrate is completed. 
lOOGlJl The above-mentioned SiN film 10 
is re|)laceable with Ti()2 film or an ITO 
film. Moreover, composition of SiN can l)e 
changed to the refractive index (1.8-2.1) 
which controls the comi)osition ratio and 
is demanded. 

[0004 1 Furthermore, as shown in drawing 
] . an orienifation film (not sliown) is 
ai)i)lHMl and fornKnl in tlu^ glass substrate^ 
\-l as th(^ 2nd substrate which has tfie 
opposite Iranspan^nt (d(Hirod(^ 12 which 
consists of ITO as a count(^relectrode vie. 
on th(^ whole frtmt fac(\ and has 
light-transmission natur(\ and tli(^ 
transpar(^nt substrat(^ 1, r(\sp(HM iv(dy. 
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carry out in th(^ pre(l(Merminod direction, 
rubbing is performed, respectively. 
Thereby, each above-mentioned 
orientation film can control a liquid 
crystal molecule to the array and 
inclination suitable for the mode of 
op(^ration of hcjuid crystal 11. 
Furthermore, spacer spraying is 
performed, in order to fix thickness of the 
layer of liquid crystal 11 and to make it 
into the stable thin^. 
[0065] Then, after sticking the 
transparent substrate 1 and glass 
substrate 13 which printed the vsealing 
comi)ound by the sealing comi)oun(l, glass 
fragmentation is performed, further 
li(iuid crystal 11 is poured in, an inlet 
closure process is processed, and the 
liquid crystal panel concerning the 
gestalt of this operation is obtained. 
[0066] It is not limited especially as the 
above-mentioned liquid crystal 11. 
Thermotropic liquid crystals, such as 
concrete for example, a twist nematic 
liquid crystal and a guest host type 
nematic liquid crystal a smectic liquid 
crystal, and cholesteric liquid crystal Rye 
OTORO pick liquid crystal etc. is 
mentioned. Among the above-mentioned 
instantiation, since all liquid crystal 
molecules have arranged in parallel and 
spirally the twist nematic liquid crystal 
and the guest -host type nematic liquid 
crystal to the transparent substrate 1, 
they are desirable. 

[0067] As the above-mentioned liquid 


crystal 11. when forexami)le, a twist 
nematic Iniuid crystal is usini, the mode 
of operation ofliiiuid crystal 11 can be 
explained as follows. That is, the twist 
angle of luiuid crystal 11 is 45 degrees 
between the transparent substrate 1 and 
a glass substrate 13, at the time of no 
impressing I of voltage ]. there is no 
change of the polarization direction, it is 
reflected by the TN effect, and an 
incident light serves as a black display 
according to it. At the time of voltage 
impression, the i)olarization direction is 
changed, it is reflected by the 
birefringence effect, and. as for an 
incident light the above-mentioned pixel 
15 serves as a white display according to 
It. 

[0068] the increase of silver concerning 
the gestalt of this above-mentioned 
implementation -- reflection - a film - 
the increase of the thin film 8 tx)p of the 
alloy of silver or silver -- reflection -- a 
film -• ****** -- Si02 film 9 (thickness : 
85nm) and the SiN film 10 (thickness : 
65nm) are formed the increase of silver 
seen out of liquid crystal material by 
having this structure -- reflection -- a film 
•- a reflection factor is clear from drawing 
4 - as - an increase -- reflection -- a film 
- the cases (a short dotted line shows 
among this drawing) where it excludes, 
and ratios -- **** -- the increase of silver 
of the gestalt of this operation -- 
reflection -- a film (a solid line shows 
among this drawing) •- it turns out that 
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\\\v spectral renpctant't^ bocomos about 
1)8% at thr maximum, and about 2% of 
si)tH'tral rencH'tancr is improving 
[()()(39l mor(M)ver. (:omi)ar(Hl with tho 
reflect ion factor (a lon^' dotted line 
sliowin^^ am{)ng this drawing,') of an 
aluminum single film Ixun^ about 8()%. it 
is markedly alike, and the reflection 
factor is improving namely, the thin film 
8 top of the alloy of the silver which 
reflects light, or silver - the [ Si()2 film 9 
as 1st translucency film, and 1 - forming 
th(^ SliN film 10 ns V? trMnslucency films - 
a light field ('100-72()nm) and most 
r)()Onm or more important for esi)ecially 
image display - a si)ectral reflectance 
higher than a silver single film is 
obtained in a field 

lOOTO] Ksp(HMally, decline in the spectral 
reflectance by the side of short 
wavelength peculiar to silver 
(400-500nm) can be supj)ressed. and the 
almost fixed reflection factor is obtained, 
since the light of this short wavelength 
r(^gi()n is absorbed and it becomc^s a 
source of generation of heat an increase 
■■ r(^n(H'1ion a film - it is v(^ry (^ff(H't iv(^ 
to gath(^r tiu^ refltn'tion factor of a sliort 
vvav(d(uigth rt^gion I'or tlu^ pur|)os(^ which 
r(uUic(^s g(uierati()n of h(^at of a rcHcHled 
type licjuid crystal dis|)lay 
lOOTl] by the way - an increase " 
r(Ml(MMion a film if tin* uschI H(]ui(1 
crystal panel is used for a ren(HM(Mi type 


more than 2r)0W can be used, and 
sufficient luminosity of about 800 
ANSllms can be obtained Thereby, the 
b(iuid crystal panel conctTning this 
invention reduces the power consumption 
of the light of the light source further, it 
becomes possible further to make a 
reflection factor 98% at the maximum, 
and the contrast and the luminosity in 
the display image obtained can be 
improved. 

[0072] furthermore, the case where 
aluminum is used as shown in drawintr 5 
- the reflection factor in the inside of 
li(iuid crystal - 8(5% - it is - the increase 
of SiN film and Si()2 film -- reflection • a 
film - even if it forms, compared with 
being a maximum of 91% of reflection 
factor, this invention can attain 98% 
100731 

lEffect of the Inventionl the increase of 
silver of this invention - reflection - a 
film - according to composition, an 
almost e(iual reflection factor can be 
()l)taine(l in almost all the fiehlsofa light 
field, being able to raise the si)ectral 
r(^nectanc(^ of a short wav(d(mgth n^gion, 
cons(Miu(uit ly maintaining th(^ high 
r(^ll(H'ti()n factor of siIv(T original of 
rt^llcH'tion factor has hvvn oblauuMl m tlu^ 
exami)l(^ of this invention. 
|()074l moreover, the increase of silver of 
this inv(^nt!on -■ r(^fl(H'tion - a film " if it 
de])en(ls. it can manufactur(^ easily by th(^ 
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l(K)75l moreover -- according to the 
reflective film of the silver of this 
invention - the I the Istoptical thin film 
and ] - selling up the thickness of 2 
optical thin film - the [ the 1st optical 
thin film and ] - while securing the 
light-transmission nature of 2 optical 
thin film, it can stabilize raising the 
spectral reflectance of the light in a light 
field Therefore, izing of the improvement 
in contrast re(iuired for a licjuid crystal 
display and a luminosity can be carried 
out [ certain ]. 

[0076] Furthermore, according to the 
reflected type liquid crystal display of 
this invention, while having sufficient 
contrast and a sufficient luminosity the 
temperature rise of the reflected type 
liquid crystal display which there is 
neither an after image nor coloring, and 
can reduce power consumption further 
and is used for a reflected type liquid 
crystal display projector can be lessened, 
and the quality of the display screen can 
be improved. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 
[Drawing l] It is the cross section 
showing the reflected type liquid crystal 
display using the gestalt of operation of 
this invention. 

[Drawing 2] (a) - (e) is drawing explaining 
the manufacturing process of the 
active-matrix substrate of this invention. 


[ Drawing 3] It is the cross section of TFT. 
[Drawing 4\ the increase of silver by this 
invention - reflection • a film - it is 
drawing comparing and showing the seen 
reflection factor out of the liquid crystal 
material of an aluminum reflective film 
[Djra.wjng,..5i It is drawing showing the 
reflection factor seen out of the liquid 
crystal material of aluminum, 
[i Jrawing G] It is the cross section of the 
conventional reflected ty])e liquid crystal 
display. 

[Drawing 7] the increase of the former -- 
reflection - a film - it is a cross section 
LllrAwi_ng„8l the increase^ of the former -- 
reflection - a film - it is the cross section 
of the li(iuid crystal display which it had 
[Drawing iJ] the increase of the former - 
reflection - a film - it is the cross section 
of the liquid crystal display which it had 
[Description of Notations] 

I, 13, 21, 33 Glass substrate 

2 22 TFT (TFT) 

3 23 Source electrode 

4 24 Drain electrode 

5 25 Insulator layer between the 2nd 
layer 

r)a, 7a Contact hole 

6 Reflector Film 

7 27 Insulator layer between the 3rd 
layer 

8 Thin Film of Alloy of Silver or Silver 

9 Si02 Film 
lOSiNFilm 

II. 31. 62, 75 Liquid crystal 

12 32 ()i)posite transparent electrode 
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IT) ^f) Pixel 

2() Shading Klertrotlp Layer 

28 Reflector Melal Film 

50 Laminating Rellecting Plate 

51, G5, GG Substrate 

52 Metallic Reflective Layer 

5;] Transparent Dielectric Film of Low 

Refractive Index 

ry\ Transi)arent DieUu'tric I'ilm of Ili^h 
[Refractive Index 
()1 MacromoI(H'ul(^ 
G;] G4 Fleet rode 

Ori^^nt t ion iilm 
G8 Reflecting IMate 

70 Tooth Back Side Substrate 

71 Metallic-Reflection Film 

72 Transparent Klet:tric (Conduction Film 

73 Transparent Fleet rode 

74 Observer Side Substrate 
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